Phenotyping algorithms able to interrogate electronic health record (EHR) repositories are essential for advancing personalized kidney stone care. Here, we validate our natural language processing (NLP) algorithm for extracting kidney stone composition from clinical notes.
INTRODUCTION AND OBJECTIVES:
Phenotyping algorithms able to interrogate electronic health record (EHR) repositories are essential for advancing personalized kidney stone care. Here, we validate our natural language processing (NLP) algorithm for extracting kidney stone composition from clinical notes.
METHODS: A pattern matching method was developed to capture stone composition mentions from manually annotated training and test sets of clinical notes. The algorithm identifies % text mentions of calcium oxalate monohydrate (COM) and dihydrate (COD) hydroxyapatite, brushite, uric acid, and struvite stones. We employed the algorithm across >125 million notes from our institutional EHR. Analyses performed on the extracted patients included stone type conversions over time, survival analysis from a second stone surgery, and phenotype associations by stone composition to validate the method against known disease associations.
RESULTS: The NLP algorithm achieved PPV values >90% for all % stone compositions except uric acid (PPV[87.5%). The most prominent interconversions of stone types over time were COM4COD and COM4uric acid. Survival analysis from a second stone surgery showed survival the median survival time for struvite stones at 69 months, while not reached for all other groups (P[0.03). Seven phenotype associations were found significant: uric acid-type 2 diabetes (OR[2.69, 95% CI[1.91-3.79), struvite-neurogenic bladder (OR[12.27, 
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Junichiro Ishioka*, Tokyo, Japan; Masaki Kobayashi, Tsuchiura, Japan; Motohiro Fujiwara, Naoko Kawamura, Tetsuo Okuno, Toride, Japan; Yuichi Fukuda, Tomoaki Kohno, Keizo Kawano, Shinji Morimoto, Tsuchiura, Japan; Sho Uehara, Yosuke Yasuda, Toshiki Kijima, Soichiro Yoshida, Minato Yokoyama, Yoh Matsuoka, Kazutaka Saito, Ryota Saiki, Itsuo Kumazawa, Yasuhisa Fujii, Tokyo, Japan INTRODUCTION AND OBJECTIVES: Computed tomography (CT) improves the detection of urinary tract stones (UTS). However, availability, quality, and cost differ depending on the country and some patients cannot undergo the examination because of radiation exposure concerns. The KUB is the lowest cost and the most widely available examination but its low reliability is a drawback. To improve the diagnostic performance of KUB, we used computer-aided diagnosis with a convolutional neural network (CNN) algorithm.
METHODS: We used 1,017 KUB images of patients who were diagnosed with UTS at three hospitals. The existence of radio-opaque UTS was confirmed by CT or follow-up KUB indicating stone discharge. Each image was examined by urologists. Overall, 827 images from two hospitals were used as training data and 190 images from the remaining hospital were used as test data to assess performance. We cropped parallelogram images containing stones and performed an affine transformation to create a square of 166 Â 166 pixels. Deep learning for parameter optimization was performed using a CNN (ResNet). The ResNet has architecture that uses skip connections and short-cuts to jump over layers.
RESULTS: The parameter optimization time was 9 hours and the required time for detecting the UTS using a trained algorithm was 110 ms (GPU: NVIDIA GeForceGTX1080Ò). In the test dataset, the positive predictive value, sensitivity, and F-measure were 0.49, 0.72, and 0.58, respectively.
CONCLUSIONS: We developed a computer-aided diagnostic system using convolutional neural network to detect radio-opaque urinary tract stones in KUB, which could provide a reproducible interpretation and a greater level of standardization and consistency.
